Activation of the mitogen-activated protein kinase pathway by bone sialoprotein regulates osteoblast differentiation.
Bone sialoprotein (BSP) is an abundant protein in the extracellular matrix of bone that has been suggested to have several different physiological functions, including the nucleation of hydroxyapatite (HA), promotion of cell attachment and binding of collagen. Studies in our lab have demonstrated that increased expression of BSP in osteoblast cells can increase expression of the osteoblast-related genes Runx2 and Osx as well as alkaline phosphatase and osteocalcin and increase matrix mineralization. To determine the molecular mechanisms responsible for the BSP-mediated increase in osteoblastic differentiation, several functional domain mutants of BSP were expressed in primary rat bone osteoblastic cells, including the contiguous glutamic acid sequences (polyGlu) and the arginine-glycine-aspartic acid (RGD) motif. Markers of osteoblast differentiation, including matrix mineralization and alkaline phosphatase staining, were increased in cells expressing BSP mutants of the polyGlu sequences but not in cells expressing RGD-mutated BSP. We also determined the dependence on integrin-associated pathways in promoting BSP-mediated differentiation responses in osteoblasts by demonstrating the activation of focal adhesion kinase, MAP kinase-associated proteins ERK1/2, ribosomal s6 kinase 2 and the AP-1 protein cFos. Thus, the mechanism regulating osteoblast differentiation by BSP was determined to be dependent on integrin-mediated intracellular signaling pathways.